The  Council  of  the  Royal  Medical  and  Chirurgical 
Society  deem  it  proper  to  state  that  the  Society 
does  not  hold  itself  in  any  way  responsible  for  the 
statements,  reasonings,  or  opinions  set  forth  in  this 
paper,  which,  on  grounds  of  general  merit,  is  thought 
worthy  of  being  published  in  ‘The  Transactions.’ 


A CASK  OF 

SPTJiNOMEGALIC ” Olt  •' MYELOPATHIC " 
POLYCYTPLEMIA,  WITH  TIIUE  PEETHUPA 
AND  ARTEPIAL  HYPERTONIA. 
WITHOUT  CYANOSIS 


BY 

V.  PARKES  AVEBER,  M.D.,  F.R.C.P., 

IMIVSICIAX  TO  THE  GERMAN  HOSPITAL,  LONDON 


[ From  Volume  88  of  the  ‘ Medico-Chirurgical  Transacfwns  ’ ] 


Ifon&ott 


PUBLISHED  BY  THE  EOYAL  MEDICAL  AND  CHIEURGICAL 
SOCIETY  OF  LONDON, 

AND  SOLD  BY  H.  K.  LEWIS,  136,  GOAVER  STREET,  AV.C. 


1905 


The  Council  of  the  Royal  Medical  and  Chirui’gical  Society 
deem  it  proper  to  state  that  the  Society  does  not  hold 
itself  in  any  way  responsible  for  the  statements,  reasonings, 
or  opinions  set  forth  in  this  paper,  which,  on  grounds  of 
general  merit,  is  thought  worthy  of  being  i^ublished  in  ‘The 
Transactions.’ 


A CASE  OF  “SPLENOMEGALIC”  OR 
“ MYELOPATHIC  ” POLYCYTHiEMIA,  WITH 
TRUE  PLETHORA  AND  ARTERIAL  HYPER- 
TONIA, WITHOUT  CYANOSIS 


BY 

F.  PAEKES  WEBEE,  M.D.,  F.E.C.P., 

PHYSICIAN  TO  THE  GERMAN  HOSPITAL,  LONDON 


Received  Febniary  25th,  1905  ; Read  May  9th,  1905. 


In  the  absence  of  cyanosis  the  following  case  differs 
from  the  cases  of  chronic  cyanosis  with  polycythaemia  and 
splenomegaly  recorded  by  Vaquez,  Sanndby  and  Russell, 
Rosengart,  Oslei-,  and  others.  I have  had  the  advantage 
of  being  able  to  study  a typical  example  of  such  cases, ^ 
and  believe  that  the  present  case  is  really  of  the  same 
nature  but  at  an  earlier  stage,  and  occurring  in  a fairly 
robust  subject  whose  circulatory  system  is  acting  effi- 
ciently. I would  temporarily  include  all  these  cases,  with 
or  without  cyanosis,  under  one  heading,  namely,  ‘SSpleno- 
megalic  polycythannia,’’  although  I think  it  possible  that 
the  spleen  need  not  be  obviously  enlarged  to  clinical  ex- 
amination in  all  cases.  In  many  respects  cases  of  this 
group,  like  the  present  one — that  is  to  say,  cases  with- 

' F.  Parkes  Weber  and  .1.  H.  Watson,  “Chronic  Polycythaemia  with 
Enlarged  Spleen,”  ‘ Transactions  of  the  Clinical  Society  of  London,’ 
1904,  vol.  xxxvii,  p.  115;  and  ‘ International  Clinics,’  1905,  vol.  iv,  p.  47. 
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out  cyanosis — resemble  tlie  case  of  “liypertonia  poly- 
cythaemica’^  (Geisbock)  recently  recorded  by  Hess/  but 
apparently  differ  from  it  in  the  absence  of  albuminuria  and 
the  presence  of  splenomegaly. 

The  present  patient,  a Jewish  woman,  aged  37,  of 
medium  height  and  weight,  first  came  under  my  care  in 
July,  1903,  for  acute  erythromelalgia  of  the  left  foot.^ 
This  condition  under  rest  in  bed  and  other  treatment 
became  less  acute,  paid  finally  gradually  disappeared. 

The  existence  of  the  polycythmmia  was  first  detected 
when  the  blood  was  examined  in  March,  1904,  but  was 
probably  present  earlier.  From  April,  1904,  to  February, 
1905,  the  patient  was  con.stantly  under  observation  in  the 
German  Hospital,  and  on  April  22nd,  1904,  was  shown  at 
a Clinical  evening  of  the  Clinical  Society.  Owing  to  the 
disappearance  of  the  erythromelalgia  she  is  no  longer  con- 
fined to  her  bed.  In  fact,  the  condition  for  which  she 
originally  came  under  treatment  is  practically  cured,  tliough 
her  other  symptoms,  objective  and  subjective,  persist,  and 
it  is  with  these  that  the  present  paper  deals. 

There  is  no  distinct  cyanosis  of  the  face,  though  the 
cutaneous  blood-vessels  are  somewhat  over-filled,  and 
the  tongue  is  generally  of  a bright  red  colour  with  a 
bluish  tinge  resembling  the  colour  of  raw  butcher’s  meat. 
The  toes,  especially  of  the  left  foot,  sometimes  appear 
rather  livid,  but  this  is  possibly  connected  with  the  past 
ei’ythromelalgia,  which,  it  should  be  remembered,  was  not 
entirely  confined  to  the  left  foot.  No  evidence  of  disease 
has  been  discovered  in  the  heart  or  lungs.  There  is  no 
dyspnoea.  By  examination  of  the  abdomen  nothing  ab- 
normal can  be  detected  excepting  moderate  enlargement 
of  the  spleen,  wliich  can  be  felt,  one  or  two  finger-breadths 
below  the  ribs.  For  diagnostic  purposes,  owing  to  a 
question  of  the  possibility  of  splenic  tuberculosis,  Koch’s 

‘ Abstract  by  Pappenheim  in  the  " Folia  Haaniatologica,’  1905,  vol.  ii, 
p.  47.  Cf.  F.  Grcisbock,  ‘ Vorhaiidl.  d.  XXI  Kongresscs  f.  inn.  Med.,'  1904, 
p.  97. 

’ I described  this  part  of  the  case  in  the  ‘ British  Journal  of  Derma- 
tology,’ February,  1904,  p.  70. 
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old  tuberculin  was  employed  in  December,  1904,  but  the 
injection  of  five  milligrammes  failed  to  produce  a reaction. 
Menstruation  regular.  Bowels  sometimes  confined.  The 
urine  is  usually  rather  pale,  acid,  of  low  specific  gravity 
(about  1010),  somewhat  increased  in  quantity,  and  free  from 
albumen  and  sugar.  The  percentage  of  urea  has  not  been 
regularly  estimated.  On  one  occasion  it  was  T9  per  cent., 
making  the  total  daily  excretion  u|)  to  or  somewhat  above 
the  average.  The  body  weight  on  June  21st,  1904,  was 
10  st.  6 lbs.  ; on  August  23rd  it  was  10  st.  10  lbs. ; on 
November  21st  it  was  list.;  on  February  6th,  1905,  it 
was  11  st.  2 lbs.  Slight  enlargement  of  the  thyroid  gland 
was  temporarily  noticed  in  October,  1904.  There  is  con- 
siderable deafness  in  both  ears,  possibly  connected  with 
chronic  dry  catarrh.  The  patient’s  subjective  symptoms 
consist  in  a disagreeable  noise  in  her  ears  and  occasionally 
headaches  and  slight  vertigo,  also  apparently  feelings  of 
prostration.  The  noise  in  her  head  is  always  present,  but 
varies  in  character  from  a whizzing  or  rushing  to  a roaring 
or  rumbling  sound,  and  is  rhythmical  with  the  heart’s 
action. 

I will  now  give  an  account  of  the  examination  of  the 
blood  and  circulatory  system  whilst  the  patient  has  been 
under  observation. 

Circulatory  system. — As  already  mentioned,  nothing  ab- 
normal has  been  found  by  physical  examination  of  the 
heart,  the  apex  beat  being  in  the  fifth  left  intei’costal  space, 
internal  to  the  nipple  line,  and  the  area  of  cardiac  dulness 
not  being  increased.  The  pulse  at  the  wrist  is  of  medium 
volume  and  increased  tension;  it  is  regular,  the  rate  being 
about  80 — 90  in  the  minute,  but  affected  by  mental  ex- 
citement. Pulse  tracings  made  with  a Dudgeon’s  sphygmo- 
graph  in  June,  1904,  showed  a pulse  of  high  tension.  On 
December  20th,  1903,  Hill  and  Barnard’s  pocket  sphyg- 
mometer on  the  radial  artery  gave  the  blood-pressure  as 
about  140  mm.  Hg.  (that  is,  the  pressure  at  which  the 
oscillations  were  greatest),  but  their  larger  instrument  on 
the  arm  showed  a pressure  of  about  165  mm.  Hg.  On 
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December  IGtli,  1904,  Dr.  Haldane  kindly  estimated  the 
maximum  brachial  blood-pressure  by  Martin’s  modification 
of  the  Riva  Rocci  apparatus,  and  found  it  to  be  157  mm. 
Hg'.,  and  on  January  21st,  1905,  he  found  it  152  mm.  Hg. 
In  June,  1904,  Dr.  Gruber  kindly  made  an  ophthalmoscopic 
examination  of  the  blood-vessels  in  the  fundus  oculi  and 
reported  that  the  veins  were  markedly  congested  and 
slightly  tortuous,  but  the  macular  region  did  not  show  any 
decided  enlargement  of  capillaries  such  as  he  had  noted  in 
the  case  of  chronic  cyanosis  and  polycytlnemia'^  already 
alluded  to. 

The  blood. — The  following  table  is  intended  to  show  the 
results  of  blood  counts^  and  microscopic  examination  of  the 
blood  in  relation  to  diet  and  treatment  from  March,  1904, 
to  February,  1905.  It  must  be  remembered  that,  owing  to 
the  improvement  in  the  condition  of  the  left  lower  ex- 
tremity, the  patient  was  able  to  be  up  and  to  get  about 
much  more  at  the  end  of  this  period  than  at  the  beginning, 
and  this  may  have  exercised  an  influence  on  tlie  general 
condition. 

In  addition  to  the  drugs  mentioned  on  the  table, 
bromides,  aspirin,  and  valerian  were  sometimes  used.  At 
the  commencement  of  July,  1904,  minute  doses  of  calomel 
were  tried  for  about  a week,  but  without  any  obvious  effect 
on  the  general  condition. 

The  red  cells  and  hremoglohin  value. — The  red  cells  varied 
abnormally  in  size,  and,  according  to  Dr.  Boycott,  in  shape 
and  staining  capacity.  These  changes,  together  with  the 

* Weber  and  Watson,  loc.  cit. 

2 The  blood  counts  were  made  by  a Thoma-Zeiss  haeniocytometer,  and 
the  haemoglobin  value  was  obtained  either  by  a Gowers’  hasmoglobino- 
meter  or  by  Haldane’s  modification.  In  the  latter  estimations  (November 
30th  and  later)  either  a correct  Haldane’s  instrument  was  used  or  an  old 
Gowers’  instrument  freshly  standardised  l^y  the  kindness  of  Dr.  Haldane 
and  Dr.  A.  E.  Boycott.  The  instruments  used  in  the  earlier  estimations 
were  not  freshly  standardised.  I had  the  pipette  of  a Gowers’  hmmo- 
globinomcter  graduated  so  that  only  half  the  usual  amoiint  of  blood 
might  be  sucked  up.  In  this  way  the  diluted  blood  does  not  rise  above 
the  scale. 
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presence  of  a few  nucleated  red  cells,  might,  as  Dr. 
Boycott  points  out,  be  ascribed  to  unusual  activity  in  the 
erythroblastic  functions  of  the  bone  marrow.  The  nucleated 
reds  seen  were  all  normoblasts,  and  in  the  blood-films  from 
November  30th,  1904,  as  many  as  three  were  noticed  during 
a differential  count  of  500  white  cells ; in  the  blood  from 
December  16th  eleven  normoblasts  were  found  on  two 
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t iG.  1. — Red  blood  corpuscles,  showing  variations  in  size  and 
shape,  in  a film  taken  on  August  loth,  1904.  Drawn  to 
scale  by  Dr.  A.  E.  Boycott. 

slides  in  the  course  of  a search  of  about  three  cpiarters  of 
an  hour.  Drythroblasts  have  likewise  been  observed  by 
1 iirk  and  some  others  in  cases  of  splenomegalic  poly- 
cytlunmia.  In  regard  to  the  occasional  presence  of  nucle- 
ated red  cells  in  normal  human  blood,  Dr.  Boycott  tells 
me  that  though  probably  present  in  all  persons  they  are 
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Date. 

Htemoglobin  per 
cent,  of  normal 
stanclnnl. 

1 

1 

[ Red  cells  per  c.mm. 

White  cells  per 
c.mm. 

Polymorplio- 
nncleans  per  cent. 

O 

4.9 

o 

o 

N 

o 
7^  o 
cs  u 

a 

Large  lymi)hocytes, 
large  mononu- 
clears, and  “ tran- 
sitionals  ” per  cent. 

« t-* 

2 O'-- 

c ^ 

s 

^•'.2 
2 CO  a 

2 a>  o 

Mast-cells  per  cent. 

1904  , 

April  13th  1 

120 

8,240,000  i 

6000  , 

73-75 

17-25 

8-5 

0-5 

Only 

April  17  th 

1 

125 

9,410,000 

8KX) 

! 

J 

j 

' 

0*3  ^ 

one 

seen 

April  19th 

8,660,000  1 

9(X)0 

1 

77-6 

18-5  - 

3-5 

May  30th 

165 

10,600,000 

7200 

68-8 

26-5 

4-0 

0-7 

— 

June  12th 

j 170 

j 

. 





June  20th 

1 148 

! 

' 10,960,000 

1 

! 

8800 

1 

1 ~ 



1 

1 

July  8th 

175 

9,440,000 

; 8400 

1 

1 

1 

Aug.  3rd 

148 

8,016,000 

8000 

— 

— 

— 

— 

— 

Aug.  15th 

177 

9,840,000 

— 

77-0 

13-0 

8-0 

0-4 

1 

1-6 

Present 


Erythroblasts  (nil 
normoblasts). 
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A 
CO 
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B ft 

« o 
? 
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Diet  and  Treatment. 


Remarks. 


Not  <rreater 
than  the 
normal. 


— The  (lih'erential  count  was  of  400  white 

colls  by  Dr.  G.  L.  Bastes.  During  the 

count  one  mast  cell  was  found.  No  myelocytes  or  erythroblasts.  Three 
or  four  of  the  white  cells  counted  wore  “ intermediate  forms/’  and  Dr. 
Bastes  enumerated  these  with  the  type  which  they  most  resembled. 


This  blood-comrt  was  made  by  Dr.  J.  H. 
Drysdale  when  he  kindly  came  to  see  the 
patient.  The  large  lymphocytes  were 
counted  with  the  small  lymphocytes  as 
“ lymphocytes.”  I have,  therefoi’e,  in- 
cluded them  in  the  group  of  small  lympho- 
cytes ; Dr.  Drysdale  is  not  responsible 
for  this. 


Great  variety' 
in  size  noted. 


At  the  end  of  April,  1904,  a 
milk  diet  was  ordered,  but 
was  only  continued  for  a 
few  days  owing  to  the  pa- 
tient’s objection  to  it.  She 
was  then  put  on  ordinary 
meat  diet,  and  from  May 
‘Jth  was  given  two  to  three 
drops  of  liquor  arsenicalis 
three  times  daily.  The 
arsenic  was  discontinued  on 
May  30th 

' Dr.  G.  L.  Bastes  made  the  differential 
count  and  reported  that  no  myelocytes 
or  erythroblasts  were  seen,  and  that  there  was  no  jjoikilocytosis.  Films 
were  likewise  sent  to  Prof.  H.  Vaquez,  who  mentioned  in  his  paper  with 
Dr.  Laulny  that  they  confirmed  his  opinion  that  in  splenomegalic  poly- 
cy  thmmia  there  was  no  hyperglobuly,  that  is  to  say,  increase  in  the  average 
diameter  of  100  red  ceils,  though  microcytes  and  macrocytes  might  be 
present. 


At  the  end  of  June,  1904, 
meat  was  discontinued,  and 
the  diet  was  made  to  consist 
of  milk,  milk  puddings, 

1 bread,  birttcr,  potatoes, 
green  vegetables,  and  stewed 
fruit,  with  every  day  two 
eggs,  and  about  twice  weekly 
some  fish.  Prom  July  8th, 
1904,  till  Feb.,  1905,  she  took 
the  juice  of  one  lemon  daily 


7 '48 


Prof.  A.  E.  Wright  kindly  took  away 
specimens  of  the  blood  and  urine  for 
examination  (see  later).  His  count  made 
the  red  blood  corpuscles  just  over 
11,000,000  in  the  c.mm.,  a result  not  very 
different  from  that  of  the  count  at  the 
hospital. 


This  coimt  was  taken  after  unusually 
copious  menstruation. 

The  differential  count  was  of  500  white 
cells  by  Dr.  A.  E.  Boycott.  He  found  the 
average  diameter  of  50  red  cells  to  be 
7 48  /u  ; maximum  diameter,  8'57  ; 

minimum  diameter,  5‘95  fi.  i 
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Date. 

Ha'moglohin  per 
cent,  of  normal 
standard. 

Red  cells  per  c.mm. 

: 

AVhite  cells  per  I 

c.mm.  1 

Polymorpho-  ' 

nuclears  per  cent. 

Small  lymphocytes 
per  cent. 

Large  lymphocytes, 
large  mononu- 
clears, and  “ tran- 
sitionals  ” per  cent 

CS  ^ 

'2  O 

B ® 

CS  Q 

s 

2-Sti 

^ CXi  ^ 
o O O 

Mast-cells  per  cent. 

Erythrohlasts  (all 
normoblasts) . 

1904 

Aug.  26th 

177 

9,680,000 

6000 

— 

— 

— 

— 

— 

1 

Sept.  9tli 

175 

9,850,000 

6000 

— 

— 

— 

— 

— 

— 

Sept.  29th 

185 

9,800.000 

— 

— 

— 

— 

— 

— 

i 

1 

Oct.  14th 

184 

9,968,000 

7320 

1 

i 

Nov.  16th 

177 

9,976,000 

8320 

— 

— 

— 

— 

— 

— 

Nov.  30th 

156 

8,480,000 

8200 

81-0 

12-6 

5-0 

0-6 

0-2 

Several 

Dec.  9th 

— 

— 

— 

73-0 

150 

8-4 

3-0 

0-6 

Several 

Dec.  16th 

158 

_ 

72-6 

14-0 

7-0 

1-0 

0-4 

1 

Several 

' Dec.  23rd 

161 

9,280,000 

4800 

— 

— 

— 

— 

— 

1 

' 1905 

1 

Jan. 3rd 

156 

8,625,000 

7500 

75-4 

18-6 

5-4 

0-6 

Present 

Present 

Jan. 12th 

145 

9,568,000 

6000 

66-0 

25'4 

6-6 

20 

Present 

Present 

Jan. 21st 

148 

8,568,000 

4000 

75-0 

lit) 

11-6 

2-0 

0-4 

Present 

Feb.  6th 

164 

8,680,000 

4800 

80-4 

14-0 

4-0 

1-0 

0-6 

Present 

Averafje  diameter 
of  erythrocyte.*?. 
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7-74  ft 


7 t)  ft 


Remarks. 


In  Au<rust  it  was  noted  that  patient  could 
walk  about  without  the  left  foot  becoming 
hot  or  different  in  colour  from  the  right 
foot. 

The  speciiiien  of  blood  from  which  this 
count  was  made  was  obtained  direct 
from  a superficial  vein  in  the  right  fore- 
arm by  a Pravaz  syringe. 

In  Sept,  the  diet  was  changed  , — 

so  as  to  include  fish  or  meat  I 

every  day  at  the  mid-day  ' ■ 

meal.  From  Sept.  15th  to  Oct.  Sth  Kontgen  ray  treatment  was  carried 
out ; 21  sittings  of  5 to  10  miirates’  exposure  of  the  splenic  region;  at 
several  sittings  the  lower  parts  of  the  legs  were  likewise  exi^osed  for 
5 minutes 


From  Oct.  31st  to  Dec.  5th; 
1904,  three  grains  of  potas- 
sium iodide  were  given  throe 
times  daily 


examination  is  by  Dr. 

the  differential 


During 


A.  E. 
count 


The  blood 
Boycott. 

of  500  white  cells  he  found  3 normoblasts,  one  with  polychromatic 
cytoplasm  and  about  12  polychromatic  red  cells.  The  red  cells  varied 
from  4 ft  to  10  ft  in  diameter,  and  there  Avere  too  many  oval  and  irregular 
shapes.  The  htemoglobin  was  estimated  by  Dr.  Haldane  (see  also  later). 

— j The  red  cells  Dr.  Boycott  said  showed  the 

' same  abnormal  variation  in  size,  shape, 
and  staining  capacity  as  at  the  last 
examination.  He  soon  found  several 
normoblasts  and  some  polychromatic  red 
cells. 

The  liBcmoglobin  estimation  Avas  by  Dr. 
Haldane. 

The  blood  examination  Avas  of  blood  ob- 
tained by  venesection  containing  1 per 
cent,  of  a 50  per  cent,  acpxeous  solution 
of  potassixun  citrate. 

The  differential  counts  in  1905  Avere  all  of 
500  Avhite  cells,  by  Dr.  A.  E.  Boycott,  as 
Avere  all  the  others  from  Now  30th.  Dr. 
Haldane  estimated  the  haemoglolxin  on 
Jan.  21st.  In  the  blood-films  of  Feb. 
Gth  Dr.  Boycott  thought  the  changes  in 
tlie  red  cells  Avere  much  less  marked  than 
before,  and  could  only  discover  one 
normoblast  Avith  great  difficulty. 


Venesection  100  c.c. 


During  last  days  of  Dec. 
till  Jan.  12th  patient  Avas 
taking  15  grs.  of  potas- 
sium bromide  and  7^  grs. 
of  aspirin  thrice  daily. 
From  Jan.  12th  till  Feb. 
(5th,  1905,  she  took  10  grs. 
of  sodium  salicylate  thrice 
daily 
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extremeljj  vai*e.  During  the  winter  1903-1904  he  searched 
about  500  blood-films  with  tliis  point  in  view,  and  only 
found  three  or  four  altogether,  though  500  leucocytes 
were  counted  in  each  specimen. 

The  lumnoglobin  values  of  the  blood  noted  in  April,  1904, 
were  relatively  low  ; probably  the  colour  index  of  the  cor- 
puscles, and  perhaps  their  size  also,  increased  soon  after 
this.  The  highest  Inemoglobin  values  recorded  were  on 
October  14th,  1904  (184  per  cent.),  and  on  September  29th 
(185  ])er  cent.),  but  the  himnoglobinometers  used  on  these 
occasions  had  not  been  specially  standardised.  The  recent 
figures  have  varied  from  145  to  1 64  per  cent.  The  lumno- 
cytometer  readings  have  on  the  whole  varied  less  than  the 
iumnoglobinometer  readings.  Tho  largest  number  of  red 
cells  recorded  was  10,960,000  on  June  20th,  1904,  and  the 
lowest  was  8,016,000  on  August  3rd;  at  present  (February 
6th,  1905)  there  are  about  eight  and  a half  millions  in  the 
cubic  millimeter,  and  the  average  colour  index  of  the  cells 
is  nearly  up  to  the  normal. 

Vaquez^  is  probably  right  in  saying  that  in  spleno- 
megalic  polycythcemia,  even  when  combined  with  marked 
cyanosis,-  there  is  no  “ hyperglobuly  ” — that  is,  that  the 
average  size  of  the  red  cells,  judged  by  their  average 
diameter,  does  not  exceed  normal  limits.  In  my  last  case- 
it  did  not,  and  in  the  present  case  it  does  not;  for 
Dr.  Boycott  estimated  the  average  diameter  at  7'7  /j.  on 
November  30th,  1904,  and  at  7‘6  fx  on  January  21st, 
1905.^  In  an  old  preparation  from  Angnst  15th,  1904, 
he  made  it  only  about  7‘5  g.  In  this  connection  it  is  inter- 
esting that  Professor  A.  F.  \Vright,'Mvho  kindly  examined 
the  patienPs  blood  on  June  20th,  1904,  counted  the  red 
cells  as  just  over  11,000,000  in  the  cubic  millimetre,  and 

* Vaqucz,  “Du  volume  des  globules  I’ouges  dans  les  polyglobulies  avec 
cyanose.”  Societe  de  lliologie,  Paris,  July  Kith,  190L. 

* See  Weber  and  Watson,  loc.  cit.  The  average  diameter  was  7T  n- 
Dr.  Doycott  used  ordinary  stained  blood-films  for  this  purpose, 

measuring  fifty  to  one  hundred  cells  on  each  occasion. 

■'  On  tho  volumetric  estimation  of  the  coiqniscular  elements,  sec  A.  E. 
Wright,  ‘ Lancet,’  January  23rd,  KKD,  p.  2Ki. 
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in  the  sedimentation  tube  obtained  9‘25  volumes  instead 
of  the  ordinary  five  volumes  of  corpuscles  in  ten  volumes 
of  blood.  It  may  here  be  recalled  that  J.  A.  Capps  in 
his  SStudy  of  Volume  Index concluded  that  the  volume 
of  the  individual  erythrocyte  is  best  obtained  by  using  the 
centrifuge  in  conjunction  with  the  ha3mocytometer. 

The  tvhite  cells. — In  regard  to  the  white  cells  the  first 
thing  to  be  noticed  is  the  relative  leucopenia,  which  has 
lately  been  very  pronounced,  the  count  having  been  on 
three  occasions  as  low  as  four  to  five  thousand  in  the  cubic 
millimetre  of  blood.  Relative  leucopenia  has,  however, 
not  been  a feature  in  all  cases  of  splenomegalic  poly- 
cytliEcmia.  The  second  point  is  the  high  percentage  of 
polymorphonuclears,  66  to  81  per  cent.  This,  Dr.  Boycott 
thinks,  forms  additional  evidence  of  unusual  activity  in 
the  bone  marrow.  In  my  previous  case  of  splenomegalic 
polycythtemia  ~ the  polymorphonuclears  constituted  82'4 
per  cent,  of  the  total  white  cells,  and  Yaquez"^  found  the 
proportion  79  to  82  per  cent.  No  myelocytes  were  found 
in  the  blood  from  either  of  my  cases. 

Total  volume  of  the  hlood. — Dr.  Haldane  kindly  came  three 
times  to  estimate  the  total  quantity  of  the  patient’s  blood  by 
his  carbon  monoxide  method.'^  After  his  last  visit  he  Avrote 
that  not  only  was  there  no  doubt  at  all  as  to  the  enormous 
increase  in  the  red  corpuscles  and  heemoglobin,  but  that  he 
also  felt  convinced  that  the  last  blood- volume-determination 
(January  21st,  1905)  left  no  loophole  of  error  as  to  there 
being  also  a large  increase  in  the  blood-volume,  though 
not  so  large  as  in  many  cases  of  chlorosis  according  to  Dr. 
Lorrain  Smith’s  estimations.  FolloAving  are  Dr.  Haldane’s 
figures  of  his  first  determination,  November  30th,  1904, 
and  of  his  third  determination,  January  21st,  1905.  He 

* ‘ Journal  of  Medical  Eesearcli/  Boston,  December,  1903,  vol.  x,  p.  367. 

Weber  and  Watson,  loc.  cit. 

•*  Vaquez  and  Laubry,  “ Cyanose  avec  Splenoinogalie  et  Polyglobirlie,” 
‘ Tribune  Medicale,’  Paris,  August  13th,  1904,  p.  517. 

^ Vide  J.  Haldane  and  J.  Lorrain  Smith,  “ The  Mass  and  Oxygen 
Capacity  of  the  Blood  in  Man,”  ‘ Journal  of  Physiology,’  August  29th, 
19CK),  vol.  XXV,  p.  331 . 
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thinks  tlieru  was  certainly  an  error  in  his  second  deter- 
mination December  9th,  19U4,  wliich  has,  therefore,  been 
omitted. 
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4die  residue  of  carbon  monoxide  was  analysed  after  each 
experiment  to  ascertain  its  degree  of  purity,  and  the  air 
left  in  the  bladder  was  also  analysed  to  make  certain  that 
the  carbon  monoxide  had  been  actually  absorbed. 

Amount  of  iron  in  the  blood. — Some  blood  (45-|  grammes), 
after  serving  for  the  viscosity  and  cryoscopy  examinations, 
was  used  by  Mr.  J.  H.  Ryffel,  B.Sc.,  to  obtain  a quantitative 
estimation  of  the  iron.  He  dried  the  blood  in  a platinum 
dish  in  the  water  oven,  then  ignited  in  the  dish,  till  all 
carbon  was  burnt  away,  dissolved  the  ash  in  strong  hydro- 
chloric acid,  diluted,  filtered,  evaporated  in  a porcelain 
dish  with  a few  drops  of  strong  nitric  acid,  redissolved 
in  dilute  hydrochloric  acid,  precipitated  with  ammonia, 
filtered,  washed,  dissolved  in  dilute  sulphuric  acid,  reduced 
with  pure  zinc,  filtered  through  asbestos,  and  titrated  with 
N 

permanganate  solution.  Mr.  llylfel  found  that  the  per- 
centage of  iron,  calculated  for  the  undiluted  blood,  was 

' Tho  nonnjil  perconta<^c  of  liaiinoglobiii  is  reckoned  as  100.  It  may 
be  added  that  100  c.c.  of  Idood  with  tiiis  normarpercentage  of  hemoglobin 
can  take  up  18‘5  c.c.  oxygen. 

- The  normal  individual  is  estimated  to  possess  4 0 c.c.  of  blood  per 
100  grammes  body  •weight. 
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0'0(37o  grammes  per  cent.  Dr.  Boycott  points  out  that 
supposing  hfenioglohin  to  contain  0'33  grammes  per  cent, 
iron,  Mr.  Ryffel’s  result  would  correspond  to  23' 9 grammes 
luemoglohin  per  cent,  in  the  blood;  the  100  per  cent,  of 
Haldane’s  luemoglohinometer  standard  corresponds  to  an 
oxygen  capacity  of  18‘5  per  cent.,  which  is  believed  to  be 
ecpiivalent  to  13'7  grammes  heemoglobin  per  cent,  in  the 
blood  ; Mr.  Rylfel’s  result  would,  therefore,  correspond  to 
174  per  cent,  hmmoglobin  on  Haldane’s  scale.  The  hemo- 
globin actually  found  in  the  venesection  blood  was  161  ])er 
cent.  Allowing,  therefore,  for  a little  iron  in  the  white 
blood  corpuscles  (normal  blood-plasma  is  said  to  be  free 
from  iron)  and  for  some  evaporation  (concentration  of  the 
blood)  during  the  viscosity  estimation,  Mr.  Eyffel’s  estima- 
tion of  the  total  ii’on  in  tlie  blood  corresponds  with  the 
percentage  of  hmmoglobin  found. 

Specific  gravity  of  the  hlnod. — On  June  27th,  1904,  the 
specific  gravity  of  a sample  of  the  ])atient’s  blood  obtained 
by  pricking  the  finger  was  found  to  be  D078,  by  the 
help  of  Hammerschlag’s  method.  By  the  more  accurate 
(pyknometer)  weighing  method  the  specific  gravity  of  the 
blood  obtained  at  the  venesection  on  December  23rd, 
1 904  (after  being  mixed  with  1 per  cent,  of  a 50  ]ier 
cent,  aqueous  solution  of  potassium  citrate),  was  found  to 
be  1-072. 

Viscosity  of  the  hlood. — I made  use  of  the  citratcd  blood 
obtained  at  the  venesection  on  December  23rd,  1904,  to 
examine  its  viscosity  by  means  of  a viscosity  tube  exactly 
similar  to  the  one  suggested  to  me  by  Professor  Arthur 
Schuster  and  made  for  me  by  Messrs.  Baird  and  Tatlock, 
which  1 had  employed  with  Dr.  J.  H.  Watson  in  1904'  to 
ascertain  the  influence  of  the  proportion  of  corpuscles  on 
the  viscosity  of  blood  (in  blood  from  a horse  citrated  to 
hinder  coagulation).  I found  that  the  citrated  blood  from 
the  patient  took  203  seconds  to  run  through  the  bulb  of 
the  tube,  from  one  mark  to  the  other,  water  taking  only 

‘ Vide  Wober  and  Watson,  ‘Clin.  Soc. Trans.,’  190-1,  vol.  xxxvii.  The 
apparatus  used  is  described  and  figured  on  page  131. 
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Fia.  2. — The  blood  is  siickcd  up  from  an  open  vessel,  c,  by  means  of  an 
india-rubber  tube,  h.  The  liquid  is  then  allowed  to  fall  whilst  the  tube 
is  kept  in  a vortical  position.  The  times  at  which  the  rrpper  siirface  of 
the  liquid  passes  the  marks  a and  u are  noted.  If  the  time  taken  in 
two  dift'crcnt  liquids  be  and  fn  respectively,  and  pi  and  p;  be  the 
respective  densities  of  the  two  liquids,  and  ?q  and  their  coefficients 

of  viscosity,  then  — = ; so  that,  if  for  one  liquid  (as  in  our  case 

?l.j  t.2  p-2 

for  water),  n..  is  known,  ni  may  be  calculated  out. 
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19  seconds.!  The  specific  gravity  of  the  citrated  blood 
was  T072.  Therefore,  according*  to  the  formula  given 
me  by  Professor  Schuster,  if  n^  the  coefficient  of  visco- 
sity of  the  citi-ated  blood  and  n = coefficient  of  viscosity 
of  water  at  the  temperature  at  which  the  experiment 

n X 203  X 1*072  „ _ 

was  made,  n^  — IQ  x'ldlOO ' coeffi- 

cient of  viscosity  of  the  citrated  blood  was  11*45  times  the 
coefficient  of  viscosity  of  the  water  used.  Unfortunately, 
the  temperature  of  the  water  used  Avas  not  taken,  and  it  may 
have  been  below  the  temperature  of  the  room,  which  Avas 
about  18*4°  C.  Evidently,  however,  the  viscosity  of  the 
blood  Avas  excessive,  much  higher  than  that  of  blood  in 
ordinary  diseases  and  conditions. 

Cryoscojvj  of  the  hlond. — Some  blood  obtained  at  the 
venesection  on  December  23rd,  1904  (mixed  Avith  1 per 
cent,  of  a 50  per  cent,  aqueous  solution  of  potassium 
citrate)  Avas  employed  by  Dr.  Emery,  Clinical  Pathologist  at 
King’s  College  Hospital,  to  determine  the  freezing  point, 
Avhich  he  very  kindly  did  on  the  day  on  Avhich  the  blood 
Avas  obtained.  After  the  slight  correction  necessary  for 
the  presence  of  potassium  citrate  the  freezing*  jAoint  Avas 
found  to  be  minus  0*53°  C.,  and  therefore  not  very  different 
to  that  of  normal  blood,  Avhich  is  about  minus  0*56°  C. 
The  urine  passed  by  the  patient  immediately  after  the 
venesection  Avas  of  specific  gravity  1008,  faintly  acid,  and 
free  from  albumen  and  sugar.  Dr.  Emery  found  its  freezing 
point  was  minus  0*79°  C.  Dr.  Emery  added  that  the  blood 
plasma  could  not  be  collected  in  amount  sufficient  for  the 
estimation  of  the  freezing  point,  as  after  thorough  centri- 
fugalisation  of  a specimen  of  the  citrated  blood  the  plasma 
layer  was  only  about  2 mm.  thick,  or,  roughly  speaking, 
only  about  3 per  cent,  of  the  blood-column. 

The  saltfi  in  the  hlood  and  urine. — On  Juno  20th,  1904, 

1 The  tube  previously  used  for  the  e.xperinionts  Avith  horse’s  blood  was 
not  used  on  this  occasion,  because  Avater  took  about  44  seconds  to  run 
through  the  bulb,  and  the  estimation  of  tlie  viscosity  of  the  patient’s 
blood  Avould  have  taken  an  unnecessarily  long  time. 
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Professor  A.  P.  Wriglit^  estimated  the  salts  in  the  blood  as 
equivalent  to  0’58  per  cent,  sodium  chloride  (in  lieu  of  the 
normal,  about  0'78  per  cent.),  the  salts  of  the  urine-  coming 
out  as  equivalent  to  0’46  per  cent,  sodium  chloride.  This, 
Professor  Wright  says,  gives  an  excretory  quotient  of  about 
0‘8  instead  of  the  normal  of  over  2'0.  However,  on  June 
26th,  1904,  he  estimated  the  salts  in  the  blood-serum  as 
equivalent  to  P14  per  cent,  sodium  chloride,  whilst  the 
salts  in  the  fluid  from  a blister  were  equivalent  to  0'95  per 
cent,  sodium  chloride. 

The  alkalinifjf  of  the  blood. — Professor  Wright  estimated 
this  on  June  26th,  1904,  as  equivalent  to  that  of  a nonnal 
alkaline  solution  diluted  thirty-five  times.  He  expresses 

it  as  -— . 
oo 

The  amount  of  albuminous  substance  in  the  blood-jdasma. 
— Professor  Wright  found  the  amount  in  the  citrated  blood 
obtained  on  December  23rd,  1904  (at  the  venesection)  to 
be  normal.  His  method  of  measuring  the  albuminous  sub- 
stances is  by  the  resistance  of  the  clot  obtained  by  heating 
a graduated  series  of  dilutions  of  the  plasma.^ 

The  coagidation  of  the  blood. — Professor  Wright  thought 
its  occurrence  was  very  much  delayed  on  June  20th,  1904. 
Afterwards  it  appeared  to  occur  fairly  readily,  but  the 
exact  coagulation-time  was  not  estimated. 

The  re.sistance  of  the  red  cells  to  hsemolytic  agents. — 
Professor  Wright  examined  the  citrated  blood  from  De- 
cember 23rd,  1904,  by  a method  of  his  own,  and  found  the 
resistant  power  of  the  red  cells  to  be  about  normal.  One 
volume  of  centrifugalised  sediment  of  red  cells  (the  red 
cells  were  by  repeated  centrifugalisation  washed  fairly 

N 

clean  of  blood-plasma)  was  suspended  in  sufficient  salt 

' Vide  Wright  aiuT  Kilner,  On  a New  Method  of  Testing  the  Blood 
and  the  Urine,”  ‘Lancet,’  April  2nd,  1904,  p.  921. 

This  was  the  urine  passed  directly  after  tlie  examination  of  the 
blood,  the  bladder  having  been  emptied  before  the  examination.  It  was 
of  specific  gravity  1010,  clear,  rather  pale,  acid,  and  free  from  albumen. 

^ A.  E.  Wright,  ‘ Lancet,’  Jamiary  23rd,  1904,  p.  218. 
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solution  to  bring'  the  total  volume  of  the  suspension  up  to 
three  volumes.  Complete  limmolysis  was  then  obtained  by 
adding-  one  volume  of  the  suspension  in  a capillary  tube  to 


one  volume  of  a 


N 

30 


salt  solution. 


Effect  of  Treatment  and  Progress  of  the  Case. 

As  already  stated,  it  is  exceeding'ly  difficult  to  estimate 
how  much  the  patient’s  condition  has  really  altered  apart 
from  the  improvement  in  the  erythromelalg'ic  extremity. 
She  can  now  walk  about  (piite  well,  and  has  g-ained  in 
weight,  the  erythromelalgia  has  disap])eared,  but  the 
polycythacmia,  high  ai-terial  tension,  and  the  otlier  ])he- 
nomena  in  the  blood  and  circulatory  system  persist,  as 
do  likewise  the'  subjective  symptoms  (headache,  etc.), 
although  they  vary  in  degree  from  time  to  time. 

Arsenic,  Avhich  was  employed  by  W.  Tiirk^  in  his  cases, 
was  soon  discontinued  in  the  present  case  on  account  of  a 
considerable  apparent  increase  in  the  nund)er  of  red  coi*- 
puscles  which  followed  its  use.  On  the  whole,  the  patient 
has  seemed  to  be  better  when  on  a diet  containing  relatively 
little  meat,  and  when  taking  lemon-juice  daily.  It  is 
possible  that  small  doses  of  iodide  of  potassium  or  salicy- 
lates have  a favourable  influence.  I have  little  doubt  that 
absolute  rest  in  bed,  which  was  at  one  time  required  owing 
to  the  erythromelalgia,  has  an  injurious  influence  on  the 
general  condition,  and  some  of  the  slight  apparent  improve- 
ment in  the  general  condition  may  be  due  to  the  patient 
having  been  able  to  take  a little  exercise  (favouring 
metabolic  processes).  0])ium  and  its  derivatives  have  not 
been  given  a trial.  In  regard  to  drugs  such  as  phenacetin 
and  antifebrin  (acetanilide)  it  must  not  be  forgotten  that 
the  chronic  use  of  autifebrin  seems  to  give  rise  to  evunosis 
and  blood  changes.- 

' ‘Wiener  klin.  Woclienschrift,’  1001,  Nos.  6 and  7. 

2 Stengel  and  White,  “A  Eeport  of  a Case  of  Chronic  Acetanilide' 
Poisoning,  with  marked  Alterations  in  the  Blood,”  ‘University  of 
Pennsylvania  Medical  Bulletin,’  Philadelphia,  February,  1903,  p.  102. 
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Tlie  venesection  in  tlie  present  case  seemed  to  make  no 
difference  in  the  subjective  or  objective  condition,  and  it 
was  not  repeated,  bnt  perliaps  the  amount  of  blood  (100  c.c.) 
withdrawn  was  too  little  to  produce  any  decided  change. 
It  may  be  noted  also  that  the  diminution  in  the  number  of 
red  blood  corpuscles  observed  on  August  3rd,  1904,  followed 
unusually  copious  menstruation. 

The  employment  of  Rontgeu  rays,  which  has  lately 
been  found  to  have  such  a decided  effect  in  many  cases  of 
leukmmia,  seems  to  have  made  no  change  in  the  number  of 
red  blood  corpuscles  in  the  present  case.  This  is  not  to  be 
wondei'od  at,  since  the  action  of  tlieso  rays  on  the  s])leen 
and  hmmopoictic  tissues  in  leukmmia  seems  to  bo  chiefly 
on  the  lymphocytes  (“lymphocytolysis”)  and  lymphadenoid 
tissues,  and  on  the  leucocytes  generally  (“  leucolysis 
It  is,  hoAvever,  to  be  noted  that  after  a good  many  Kontgen 
ray  sittings  the  patient  complained  more  of  headache  or 
feeling  of  congestion  in  the  head,  and  this  decided  us  to 
discontinue  the  treatment.  The  number  of  white  cells  in 
the  cubic  milliinetre  has  been  particularly  low  at  recent 
counts  (see  the  table),  and  the  spleen  has  not  been  so  easy 
to  feel.  It  is  possible,  therefore,  that  the  Roiitgen  rays, 
though  they  had  no  influence  on  the  number  of  red  blood 
cells,  may  have  had  a slight  tardy  effect  on  the  spleen  and 
on  the  formation  of  white  cells,  analogous  to  that  recorded 
in  cases  of  leukEemia.  The  Rontgen  ray  treatment  was 
cai'ried  out  by  Dr.  Mtdberger,  senior  house  surgeon  at  the 
German  Hospital,  who  employed  apparatus  of  Siemens 
and  Halske,  of  London,  with  direct  street  main  supply ; 
spark  gap,  25  cm.;  mercury  dip  break;  220  volts;  10 
amperes;  frequent  breaks;  hard  tube  (C.  II.  Muller,  of 
Hamburg,  No.  13  with  vacuum-regulating  apjiaratus)  ; 
distance  of  the  patient’s  skin  from  anticathode,  50  cm. ; 
diaphra.gm  compressor  according  to  Dr.  Faidhabcr,  of 
VViir/.burg.  The  splenic  region  was  subjected  to  the  treat- 

1 Cf.  c.specially  A.  Wolff,  “ Thoorctisches  ubor  die  Behandlung  der 
Loiikitmicn  imd  Anilmion  niit  lytisclion  Metliodon  dnrch  Edntgonstralilon 
und  leukolytische  Sera,”  ‘ Wiener  kliu.-thcr.  AVochonsehrift,’  1904,  No.  49. 
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meiifc  fur  five  iniimtes  at  every  sitting*,  and  for  one  niinnte 
in  addition  every  subsequent  sitting*  till  ten  minutes  were 
readied,  after  whicli  the  time  of  exposure  was  not  clianged. 
The  treatment  was  carried  out  regularly,  one  sitting  every 
day  (Sundays  excepted)  from  September  loth  to  October 
8th,  1004,  twenty-one  sittings  altogether.  At  nearly  all 
of  these  sittings  the  lower  parts  of  the  legs  were  likewise 
ex})osed  to  the  rays  for  five  minutes. 

In  regard  to  future  treatment  it  will  be  important  to 
observe  how  the  patient  progresses  now  that  she  has  left  the 
hospital;  in  fact,  the  question  is  whether  any  special  treat- 
ment is  at  ])resent  advisable  or  not.  In  the  absence  of  all 
evidence  that  the  disease  is  primary  in  the  spleen,  1 do  not 
think  that  the  operation  of  splenectomy  can  be  recommended. 

Remarks  and  Conclusions. 

As  stated  at  the  commencement  of  this  paper,  I regard 
the  ])resent  case,  in  s])ite  of  the  absence  of  cyanosis,  as 
similar  in  nature  to  my  previous  cuse^  of  splenoniegalic 
polycytluemia.  The  excess  of  red  corpuscles,  true  plethora 
(“  polyluemia  ”)  and  arterial  hypertonia  were  present  in 
both  cases.  In  the  previous  case  the  polycytluemia,  with 
the  i*esulting*  increased  viscosity  of  blood  and  increased 
strain  on  the  circulatory  mechanism,  was,  doubtless,  of 
older  standing,  the  patienCs  vital  powers  were  probably  on 
the  decline,  and  the  cyanosis  and  relatively  scanty  ui*ine 
may  have  been  a result  of  a gradually  developing  inade- 
quacy of  the  circulatory  mechanism  to  compensate  for  the 
great  viscosity  of  the  blood,  in  spite  of  the  presence  of 
high  arterial  blood-pressure. 

The  conclusions  arrived  at  in  my  paper  with  Dr.  J.  II. 
Watson  as  to  a pathological  activity  in  the  production  of 
erythrocytes  in  the  bone  marrow  being  the  cause  of  the 
blood  and  circulatory  phenomena  have,  I think,  been  amply 
confirmed  by  the  present  case.  Onr  theoretical  observa- 
tions on  a possible  alteration  in  the  osmotic  tension  of  the 

Weber  and  Watson,  loc.  cit. 


1 


20 


“ Sl’LENOMEGALIC 


OK  “ MYELOPATHIC  ” POLYC YTH.EMIA 


blood  may  not  have  been  recjuired  to  explain  the  jihenoinena 
observed^  and,  indeed,  I shall  not  discuss  that  (piestion 
here,  as  I have  no  fresh  evidence  to  offer  that  there  is  any 
s])ecial  change  in  regard  to  osmotic  tension  to  be  found  in 
the  sjonptom-complex  under  consideration. 

In  my  previous  case  the  existence  of  most  extensive 
bone-marrow  changes  was  proved  by  examination  after 
death.  A great  porti()ii  of  the  normal  bone-marrow  of  the 
shafts  of  the  long  bones  was  found  to  have  been  replaced 
by  red  bone-marrow,  relatively  free  from  fat,  in  which  very 
active  formation  of  red  corpuscles  was  in  progress,  as 
evidenced  by  the  large  quantity  of  erythroblasts.  'J'he 
changes  were,  however,  not  exclusively  of  an  erythroblastic 
kind,  and  it  may  be  doubted  whether  the  erythrocyte-pro- 
ducing functions  of  the  bone-marrow  can  ever  be  greatly 
increased  without  the  myelocytes  being  to  some  extent 
involved  in  the  unusual  activity.  Dr.  Boycott  has  pointed 
out  that  in  the  present  case  an  abnormal  activity  of  the 
bone-marrow  may  not  only  account  for  the  excess  of  red 
cells  in  the  blood,  for  the  great  variations  in  their  size 
(and  for  the  variations  noted  in  lesser  degree,  in  their 
shape  and  staining  capacity)  and  for  the  presence  of 
nucleated  red  cells,  bub  likewise  for  the  high  percentage  of 
polymorphonuclear  leucocytes.  These  changes  have  been 
found  in  other  cases  of  splenoniegalic  polycytlnemia. 

There  is  no  evidence  pointing  to  diminished  destruction 
or  lessened  wearing  out  of  red  blood  cells  as  a factor  in 
the  production  of  the  anomalous  blood  condition. 

If  the  polycytlnemia  were  due  merely  to  concentration 
of  the  blood,  it  would  doubtless  be  only  temporary,  and  the 
blood  would  rapidly  lie  diluted  by  fluid  absorbed  from 
the  alimentary  canal  either  directly  into  the  blood-capil- 
laries or  else  into  the  lacteals  to  be  thrown  into  the  blood- 
stream by  way  of  the  thoracic  duct.  Moreover,  the  fact 
that  the  total  volume  of  blood  in  the  body  is  abnormally 
great  precludes  the  possibility  that  mere  concenti-ation  of 
blood  can  be  the  cause  of  the  blood  changes.  The  clinical 
investigations  of  these  blood  changes,  as  already  pointed 
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out,  as  well  as  post-mortem  examination,  show  that  in  cases 
of  splenomeg-alic  polycytluemia  there  is  increased  ])rodiic- 
tion  of  red  corpuscles,  and  I think  the  evidence  is  now 
really  conclusive  that  the  symptom-complex  is  always 
accompanied  hy,  and  at  all  events  niaiidy  due  to,  a })atho- 
log'ical  activity  in  the  bone-marrow.  Whether  the  latter 
condition  cau  or  cannot  be  regarded  as  the  primary  factor 
is  a cpiestion  to  which  I shall  refer  later  on. 

The  objection  to  calling  the  symptom-complex  “ primary 
myelopathic  polycytlunmia  is  that  we  are  not  sure  that 
the  disturbance  of  the  bone-marrow  is  necessarily  the 
primary  pathogenic  factor;  whilst  the  term myelogenic 
polycy thmmia  is  insufficient,  for  eveiy  polycytluemia, 

excepting  temporary  states  due  to  mere  concentration  of 
the  blood,  and  states  (if  there  really  are  any)  due  to 
diminished  destruction  of  erythrocytes,  is  “myelogenic” 
in  the  sense  that  the  excess  of  red  blood  coj'puscles  is  due 
to  unusual  activity  of  the  bone-marrow.  On  the  other 
hand,  the  term  “ splenomegalic  polycytluemia”  only  sig- 
nifies that  the  spleen  is  usually  enlarged,  not  that  it  must 
necessarily  be  found  enlarged  in  every  case. 

I now  believe  the  order  of  development  of  the  mcvbi  sym- 
ptoms and  their  causal  connection  to  be  as  follows  : 

(1)  Increased  erythroblastic  activity  involving  a great 
part,  but  not  necessarily  the  whole,  of  the  bone-marrow.' 

(2)  Increased  viscosity  of  the  blood  resulting  from  the 
polycytluemia. 

(d)  Dilatation  of  small  blood-vessels,  partly  to  lessen 
resistance  to  the  abnormally  viscous  blood,  partly  to  make 
more  room  for  dilution  of  the  blood. 

(4)  The  “plethora  vera”  or  “polyluemia”  is  probably 
to  be  regarded  as  an  attempt  to  compensate  for  the 

' 111  post-inovtein  investigations  on  these  cases  it  would  obviously, 
therefore,  he  a great  mistake  to  be  content  with  the  examination  of  one 
liortion  of  the  bone-marrow.  Part  of  the  shaft  of  one  long  bone  might 
be  filled  with  bone-marrow  of  the  ordinary  yellow  fatty  variety,  and  yet 
the  total  active  red-cell-forming  bone-marrow  in  the  body  might  be 
more  than  three  times  the  normal  amount. 
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increased  viscosity  of  the  lilood  and  for  the  excessive 
percentag’e  of  the  total  blood- vol nine  occu])ied  by  the 
cells.  In  fact,  it  is  necessary,  firstly,  that  there  should  be 
sufficient  blood-plasma  to  nourish  the  tissues  and  make 
metabolism  possible,  and,  secondly,  that  the  viscosity 
may  not  become  so  great  as  to  render  sutficient  circula- 
tion inpiossible. 

(5)  The  arterial  hypertonia  is  to  be  regarded  as  a result 
of  the  greater  strain  thrown  on  the  circulatory  uiechanism. 

(b)  Cyanosis,  when  this  occurs,  is  probably  due  to  in- 
adeijuacy  of  the  series  of  compensatory  changes,  wliich, 
according  to  my  view,  precedes  it. 

In  my  opinion  the  evidence  afforded  by  this  and  other 
cases  strongly  sujijiorts  the  foregoing  conclusions,  but  the 
question  now  arises.  What  in  the  nature  of  the  'pathuluyical 
activity  in  the  erythr(ihlantic  f uiictioii  of  the  hone-marroLC  ? 
At  least  two  theoretical  explanations  suggest  themselves. 
In  the  first  place  that  the  bone-marrow  activity  is  a jirimary 
one,  allied  to  a tumour  formation,  or  the  result  of  an 
“ idiosyncrasy  ” of  the  patient.  One  can  suppose,  for  in- 
stance, that  some  persons  have  a bone-marrow  which  reacts 
to  ordinary  erythroblastic  stimuli  to  an  excessive  degree, 
viz.  by  throwing  almost  double  the  normal  quantity  of  red 
cells  into  the  blood-stream.  If,  however,  as  H.  Kibbeihd 
believes,  there  is  a form  of  “myeloma”  (that  is  to  say,  of 
growth  originating  in  the  elements  of  the  bone-marrow) 
which  should  be  termed  “ erythroblastoma,”  because  the 
tumour-cells  are  related  to  erythroblasts,  it  seems  ])ossible 
that  cases  of  splenomegalic  polycytlueniia,  such  as  our  two 
cases,  may  bear  a relation  to  cases  of  erythroblastoma 
similar  to  that  which  lymphocytic  leukiemia  bears  to 
lynqihocytic  myeloma.” 

T1  le  other  explanation  is  that  some  toxin  of  a lumnolytic 

' H.  Eibbert,  ‘ Ceiitralblatt  fiir  allg.  ratliologit-,’  Jena,  1901,  vol.  xv, 
No.  y. 

- Cf.  F.  Parkes  Weber,  “ A Case  of  Aeute  Leuka'inia,  with  a Seheiae 
of  Classification  of  Leukuiiiiias  and  Pseiuloleiikaunias,”  ‘ Path.  Soc. 
Trans.,'  1903,  vol.  liv,  p.  286. 
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nature  manufactured  in  the  enlarged  spleen  or  alimentary 
canal  is  absorbed  into  the  circnlating  blood  in  minute 
quantities,  not  sufficient  to  cause  much  hmmolysis,  but  in 
amounts  just  sufficient  to  excite  reaction  in  the  haimopoietic 
(erythroblastic)  tissues.  Metchnikotf  (piotes  Belonovsky,^ 
of  St.  Petersburg,  as  having  increased  both  the  number  of 
corpuscles  and  the  amount  of  lunmoglobin  in  the  blood 
of  anasmic  persons  by  the  injection  of  minute  doses  of 
haemolytic  serum. 

I have  just  mentioned  these  possible  alternatives  in 
regard  to  the  nature  of  the  bone-marrow  activity  in 
splenomegalic  polycythaomia,  but  they  are  merely  theo- 
retical suggestions,  and  I do  not  think  it  will  l)o  profitable 
to  discuss  them  further  without  additional  evidence. 

The  cause  of  the  sflenic  enlargement . — If  one  inclines  to 
the  view  that  the  bone-marrow  condition  in  splenomegalic 
polycytha3mia  is  the  result  of  reaction  to  toxins  circulating 
in  the  blood,  it  is  natural  to  suggest  that  the  enlargement 
of  the  spleen  is  due  to  the  same  toxins,  whether  they  enter 
the  circulation  from  the  intestines  or  elsewhere,  or  else 
that  there  is  a ])rimary  disease  of  the  spleen,  such  as  tuber- 
culosis (as  there  actually  Avas  in  the  case  of  Pendu  and 
WidaP  and  some  other  cases),  Avhich  gives  rise  to  a con- 
dition of  toxannia  to  Avhich  the  bone-marroAv  reacts  (ex- 
cessive reaction  being  explained  by  idiosyncrasy)  by  an 
erythroblastic  reaction  resulting  in  jiolycythnDmia.  In 
favouT-  of  such  a vieAv  there  is  the  fact  that  in  Saundby 
and  Russell’s  case'^  of  splenomegalic  polycythannia  Avith 
cyanosis.  Dr.  Russell  suav  the  patient  Avith  an  enlarged 
spleen  several  years  before  cyanosis  (leA’eloped.  To  this  I 
Avould  ansAver  that  the  polycythannia  Avas  pi'obably  like- 
Avi.se  present  for  years  before  the  cyanosis  developed,  and 
that  cyanosis,  if  the  vieAvs  I have  brought  fonvard  are 
correct,  is  not  an  essential  part  of  the  symptom-complex. 

' ‘Sur  rinfluenco  do  I’lnjoction  do  Diversos  Doses  de  Serum  Hemo- 
lytiquo  sur  lo  NoiiiLro  des  Elomonts  diA  Sung-/  St.  Poterslmrg,  1902. 

- ‘ Bulletins  de  la  Soc.  Medicale  des  Hopitaux/  Paris,  1899,  p.  528. 

•'*  “ An  Unexplained  Condition  of  Chronic  Cyanosis,”  ‘ Lancet,’  1902, 
Ami.  i,  p.  515. 
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In  my  present  case  the  enlargement  of  the  spleen  is  not 
excessive,  and  does  not  appear  to  be  progressive,  and  there 
is  no  fever  or  reaction  to  tnbercnlin  to  suggest  the  presence 
of  tuberculosis.  Splenic  tuberculosis  is  certainly  not  neces- 
sarily present  in  cases  of  splenomegalic  polycythaeniia  and 
primary  tuberculosis  of  the  spleen  is  not  necessarily  accom- 
panied by  polycythaeniia.^ 

Possibly  in  the  cases  in  which  the  splenic  enlargement 
is  due  merely  to  increase  of  the  pulp  and  engorgement  with 
blood,  as  it  seems  to  have  been  in  my  previous  case,  it  may 
bo  explained  as  being  due  to  the  plethora  vera  (pol3diaemia) 
and  high  blood-pressure,  or  as  resulting  from  excessive 
functional  activity  in  attempting  to  compensate  for  the 
excessive  production  of  red  corpuscles  by  increased 
destruction.  Of  these  two  last  alternatives  the  former 
seems  to  mo  the  most  probable,  as  there  is  ns  }'et  no 
evidence  of  greatly  increased  destruction  of  red  cells  in 
those  cases  either  occurring  in  the  s])leen  or  elsewhere. 

Relation  of  erythromelahjia  to  fiolycythfpmia. — 'J’here  is 
no  certain  causal  relationship,  and  in  the  present  case  the 
association  of  the  two  conditions  may  have  been  a chance 
one.  Yet  it  must  be  remembered  that  the  association 
of  splenomegalic  polycythaemia  with  erythromelalgia  has 
already  been  noted  b}"  W.  Tiirk,-  of  Vienna.  I have 
elsewhere  given  my  reasons  for  believing  that  in  the  so- 
called  “idiopathic  or  neuropathic  erythromelalgia,”  as  well 
as  what  might  be  termed  “symptomatic  erythromelalgia” 
(that  is,  severe  pain  and  redness  in  an  extremity  affected 
with  decided  arterial  obstruction),  there  is  obstruction  to 
the  supply  of  arterial  blood,  at  all  events  during  the 
chronic  stages.  In  the  present  case  the  muscular  atrophj' 
and  absorption  of  bone-salts  in  the  affected  extremity^  at 

* (?/■.  .T.  Bayer,  “Uebor  die  primiire  Tuberkiilose  der  Milz,”  ‘ Mitteil. 
aus  den  Gronzgebieten  d.  Med.  Cliir.,’  1904,  vol.  xiii,  ji.  529. 

2 ‘ Wiener  Klinisclie  Wochenscbrift,’  Nos.  0 and  7. 

2 ‘British  .Tonrnal  of  Dermatology,’  Fobrnary,  ]90t,  p.  70. 

■>  This  was  sliown  )\y  radioirrams  of  the  two  feet.  Vide  ‘Clin.  Soc. 
Trans.,’  190-1,  vol.  xxxvii,  p.  250. 
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Olio  time  pointed  to  local  deficiency  of  arterial  lilood  supply. 
It  is  possible  that  when  for  any  reason  the  supply  of  lilood  to 
the  bone-niarrow  of  a long  bone  is  greatly  diminished  the 
bone-marrow  may  make  an  attempt  to  manufacture  more 
blood — in  fact,  may  undergo  a Inemopoietic  (erythroblastic 
and  leucoblastic)  reaction.  Through  the  kindness  of  my  col ‘ 
league,  Dr.  Michels,  in  1904  I had  the  opjiortunity  of  ex- 
amining the  tibia  removed  by  amputation  from  an  extremity 
affected  by  chronic  arterial  obstruction.  There  was  some 
red  metaplasia  of  the  bone-marrow  at  the  ends  of  the  shaft. 
In  this  case,  however,  the  bone-marrow  reaction  may  have 
been  connected  with  the  septic  pyrexia  preceding  the 
amputation.  Dr.  J.  (lalloway  also  kindly  showed  me  a 
patient  with  pain  and  redness  in  one  foot,  undoubtedly  due 
to  arterial  obstruction,  and  informs  me  that  in  that  patient 
the  blood  has  been  repeatedly  examined,  and  the  number 
of  red  cells  has  always  been  found  considerably  above 
the  normal.  Such  an  increase  in  the  number  of  red 
blood  corpuscles  was,  however,  not  present  in  another 
somewhat  analogous  case,  and  further  information  is 
needed  to  find  out  whether  chronic  ischromia  of  an  ex- 
tremity, which  can  notoriously  give  rise  to  local  muscular 
and  osseous  atrophy,  can  likewise  produce  changes  in  the 
bone-marrow  of  the  affected  part  besides  rhose  due  to 
absorption  of  fat-cells. 

I have  to  thank  all  those  who  have  so  kindly  assisted  me 
in  the  examination  of  this  case,  without  whose  assistance  I 
could  not  have  arrived  at  my  few  conclusions — in  the  first 
place.  Dr.  J.  Haldane,  Dr.  A.  E.  Boj'cott,  and  Prof.  A. 
E.  Wright,  and  then  Dr.  Drysdale,  Dr.  Emery,  Mr.  Pyffel 
and  Dr.  (x.  L.  Eastes,  and  also  (not  least)  the  house 
physicians  at  the  German  Hospital,  Dr.  Blendinger  and 
Schuh. 
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ADDENDUM. 

In  cases  of  splenoniegalic  polycytlueinia  the  onset  of 
chronic  cyanosis  probably  still  further  increases  both  the 
viscosity  and  the  total  volume  of  the  blood.  The  effect  of 
carbonic  acid  gas  in  increasing  the  viscosity  of  the  blood 
has  been  clearly  demonstrated  by  J.  Bence  (‘Dent.  Med. 
Wochensclirift,’  April  13th,  1905,  ja.  590),  Avho  states  alsc> 
that,  according  to  Limbeck,  an  increase  in  the  total  A'olunie 
of  the  blood  accompanies  the  increase  in  the  Auscosity,  and 
adds  that,  according  to  Hamburger,  this  A'olumetric  increase 
depends  on  an  alteration  in  the  osmotic  relation  betAveen 
the  red  corpuscles  and  the  blood-plasma. 

Since  Avriting  the  present  paper,  I haA'e  come  across  an 
interesting  account,  by  W.  Weintraud,  of  three  cases  of 
splenoniegalic  polycytliasmia  Zeitschrift  f.  klin.  Medicin,’ 
1904,  vol.  Iv,  p.  91).  The  second  of  his  patients  suffered 
also  from  a condition  said  to  resemble  erythronielalgia. 
In  the  same  case,  on  one  occasion,  a remarkable  improA’e- 
ment  in  the  subjectiA'e  symptoms  folloAved  a sharp  attack 
of  hasmatemesis. 
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DISCUSSION. 

Dr.  J.  S.  Haldane  said  tliat  lie  wished  first  to  congratulate 
Dr.  Weber  on  the  completeness  of  his  investigation,  which  was 
evidently  a piece  of  original  work  of  great  importance,  and  threw 
much  new  light  on  the  subject.  He  thought  that  the  facts 
recorded  entirely  bore  out  Dr.  Weber’s  general  conclusions  as  to 
the  pathology  of  the  disease.  He  did  not  think,  however,  that 
there  was  evidence  of  a plethora  of  blood-plasma.  The  proportion 
of  plasma  in  the  blood  was  clearly  much  diminished,  so  that  in 
spite  of  the  great  increase  in  the  total  volume  of  the  blood  it 
might  well  be  that  the  total  volume  of  plasma  was  diminished 
rather  than  increased.  When  blood  was  injected  from  one  animal 
into  the  vessels  of  another  animal  of  the  same  species  plasma 
rapidly  disappeared,  so  that  the  percentage  of  red  corpuscles  for 
some  time  was  greatly  increased.  The  physiological  tendency  to 
keep  the  volume  of  the  blood  nearly  constant  seemed  to  overcome 
the  tendency  to  keep  the  proportion  of  plasma  to  corpuscles  normal, 
and  this  had  probably  occurred  in  the  patient.  With  regard  to 
the  carbonic  oxide  method  of  measuring  the  total  blood  volume 
and  total  haemoglobin  in  the  body,  he  might  perhaps  mention 
that  an  experimental  comparison  of  this  method  with  the  older 
method  of  Welcker  (which,  of  course,  implied  killing  the  animal) 
was  being  carried  out  on  animals  by  Mr.  Gordon  Douglas  at  the 
Oxford  Physiological  Laboratory.  Although  the  investigation 
was  not  yet  rpiite  complete,  the  results  attained  showed  that  the 
two  methods  gave  practically  identical  results.  He  would  like  to 
lay  particular  stress  on  the  enormous  excess  in  the  total  haemo- 
globin contained  in  the  blood  of  the  patient.  The  haemoglobin 
was  most  accurately  measured  in  terms  of  its  capacity  for 
absorbing  oxygen,  and  Professor  Lorrain  Smith  and  he  had 
found  that  in  normal  men  the  oxygen  capacity  in  c.c.  per  100 
grammes  of  body- weight  was  extraordinarily  constant,  and  oidy 
varied  in  different  individuals  by  about  10  per  cent,  from  the 
average  figure  of  0 83  c.c.  (‘  Journal  of  Physiology,’  xxv,  p.  340). 
In  this  patient  the  oxygen  capacity  was  2 7 c.c.  There  was  thus 
an  increase  of  more  than  200  per  cent,  in  the  total  haemoglobin. 
Part  of  this  haemoglobin  might  be  contained  in  the  bone-marrow, 
outside  the  circulation,  but  in  any  case  the  result  was  very  re- 
markable. Lorrain  Smith  and  McKisack  (‘  Path.  Soc.  Trans.,’ 
1902,  liii,  p.  13(3)  had  described  a case  of  old  pericarditis  witli 
cyanosis,  in  which  the  oxygen  capacity  was  2'0  c.c.  In  this  case, 
however,  the  percentage  of  haemoglobin  was  about  normal,  so 
that  the  increase  in  total  haemoglobin  may  have  been  primarily 
due  to  an  increased  blood-volume  secondary  to  backward  pi’essure 
and  consecpient  increase  in  the  capacity  of  the  blood-vessels.  He 
regretted  that  it  had  not  lieen  possible  to  give  a fair  trial  to  the 
therapeutic  effects  of  bleeding  the  patient  copiously,  and  possiblv 
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repeatedly.  By  coj)ious  bleeding-,  repeated  as  often  as  necessary, 
it  woidd  undoubtedly  be  possible  to  keep  the  percentag-e  of 
licjeinoglobin  normal,  and  he  thought  that  probably  the  patient 
would  benefit  correspondingly.  It  must  not,  however,  be  forgotten 
that  in  the  case  of  perfectly  healthy  individuals  living  at  great 
altitudes,  the  percentage  of  haemoglobin  was  commonly  increased 
by  about  40  or  50  per  cent,  without  any  apparent  inconvenience 
occurring.  Curiously  enough,  he  had  just  received  a letter  on  this 
subject  from  Mr.  llichards,  a Cornish  mining  engineer,  who  had 
recently  guiie  out  to  manage  a mine  in  Bolivia  at  an  altitude  of 
15,000  feet,  and  had  undertaken  to  make  observations  with  a 
haemoglobinometer,  which  had  been  carefully  standardised  at  the 
Oxford  Physiological  Laboratory.  His  hamioglobin  had  alre-adv, 
after  a few  weeks,  risen  gradually  to  145  per  cent.,  and  his  red 
cor})uscles  to  7,200,000,  and  he  reported  himself  as  feeling 
jiarticularly  well. 

Dr.  A.  J.  Whiting  said  there  were  many  points  in  Dr.  Parkes 
Weber's  interesting  paper  which  called  for  full  discussion.  He 
wished  to  refer  to  one.  It  was  a little  extraordinary  that,  although 
the  adjectival  term  attached  to  the  condition  described  was 
“splenomegalic,”  but  little  attention  was  given  to  the  nature  of 
the  splenic  enlargement  present.  There  was  no  doubt  that  under 
certain  circumstances  the  spleen  had  marked  hieniopoietic 
functions.  It  Avas  Avell  known  that  normally  during  late  intra- 
uterine and  early  extra-uterine  life  the  spleen  Avas  a seat  of 
the  formation  of  red  blood  corpuscles.  After  bleeding  animals 
copiously,  the  abstraction  of  blood  being  held  to  be  an  excitant 
of  the  hsemopoietic  pov/er  of  the  body,  the  bone-marroAv  shoAved 
marked  evidence  of  increased  activity,  but  the  same  Avas  also  to 
lie  found  in  the  spleen.  His  own  experiments  had  been  made 
mainly  on  dogs.  The  spleen  in  these  animals  became  sAvollen, 
tense,  of  a rosy  red  colour,  and  more  friable  than  natural  after 
hardening.  Microscopically,  it  shoAAnd  large  numbers  of 
nucleated  red  cells,  erythroblasts,  and  giant  cells.  Dr.  Parkes 
Weber  had  refei-red  to  the  presence  of  giant  cells  in  the  bone- 
marrow  of  his  earlier  cases ; his  oAvn  experience  AA*as  that 
Avherever  blood-formation  Avas  taking  place  giant  cells  AA*ere  to 
l)e  found.  In  the  spleens  in  question,  Avhile  normally  one  or  tAvo 
might  be  seen  in  a section,  after  artificial  htemorrhage  a thousand 
might  be  counted,  and  this  seemed  to  otter  a partial  explanation 
of  the  mechanical  increase  in  size  of  the  organ.  He  had  been 
interested  to  see  that  in  regard  to  a recent  case  of  leuloemia 
recorded  abroad,  in  which  large  numbers  of  nucleated  red  cells 
Avere  present  in  the  blood,  the  author  had  said  the  splenic  pulp 
Avas  almost  indistinguishable  from  the  bone-marroAV,  and  this 
was  really  so.  He  Avould  like  to  ask  if  Dr.  Parkes  Weber  had 
examined  the  sjdeen  of  his  former  case  microscopically,  and  if  so 
Avhat  Avere  its  characters  Y 
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Dr.  A.  E.  Boycott,  speaking  from  the  point  of  view  of  the 
histology  of  the  blood  alone,  considered  that  the  condition 
described  was  a clinical  entity.  Apart  from  the  increase  in  the 
haemoglobin  and  in  the  number  of  cells  he  had  found  marked 
variation  in  size  between  individual  red-blood  corpuscles,  their 
staining  reactions  were  altered,  and  a small  number  of  nucleated 
red-celis  were  constantly  present.  Polymorphonuclear  neutro- 
phile  leucocytes  were  increased ; this  also  indicated  an  increase 
in  the  activity  of  the  bone-marrow. 

[By  permission  of  the  President  the  two  following 
letters,  in  the  unavoidable  absence  of  the  writers,  were 
admitted  as  contributions  to  the  discussion.] 

May  8th,  1905. 

Dear  Dr.  Parkes  Weber, — Let  me  thank  you  very  warmly 
for  your  kindness  in  sending  me  the  proof  of  the  paper  you  are 
about  to  read  to-morrow  on  “ ‘ Splenomegalic  ’ or  ‘ Myelopathic  ’ 
Polycythiemia.”  When  the  subject  first  emerged,  a few  years 
ago,  it  seemed  to  me  that  it  might  be  simply  a form  of  cyanosis 
due  to  disturbance  of  the  circidation  l)y  one  of  the  many 
mechanical  factors  which  may  disturb  the  ecpiilibrium.  The 
consideration,  however,  of  certain  of  the  more  recently  published 
cases,  the  careful  examination  of  an  instance  of  the  disease  under 
the  care  of  one  of  my  friends  here,  which  he  recently  published 
in  the  ‘Edinburgh  Medical  Journal,’^  and,  above  all,  the  study 
of  your  own  work  upon  the  subject,  liave  led  me  to  the  conclu- 
sion that  a purely  mecliauical  hypothesis  will  not  account  for  the 
phenomena.  Your  last  paper  has  convinced  me  that  increased 
i)lood-formation  is  the  real  cause  of  the  disease,  and  I have  no 
hesitation  in  accepting  your  suggestion  of  increased  erythro- 
lilastic  activity  of  the  bone-marrow.  Your  conception  of  the 
order  of  development  of  the  main  symptoms  appears  to  me  to 
be  perfectly  correct,  as  increased  viscosity  of  the  blood  must  lead 
to  increased  strain  on  the  circulation  and  to  real  plethora  as  an 
attempt  to  compensate  for  the  viscosity. 

G.  A.  Gibson. 

Dear  Dr.  Parkes  Weber, — A year  and  a half  ago  I had  under 
my  care  at  Westminster  Hospital  a case  of  splenomegalic  poly- 
cytluBinia,  which  presented  many  points  of  similarity  with  the 
case  described  in  your  paper. 

The  patient  was  a woman,  aged  53,  who  had  apparently  been 
in  good  health  until  the  time  of  the  menopause,  five  years  pre- 
viously. At  that  time  she  had  an  attack  similar  to  the  one  for 
which  she  was  admitted  to  hospital,  consisting  of  headache, 
vomiting,  and  giddiness,  with  marked  weakness  of  all  four  limbs, 
lasting  about  a week ; there  was  no  loss  of  consciousness.  In 
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about  two  months  the  patient  appeared  to  recover  completely. 
Three  years  before  admission  she  had  a second  attack,  similar  to 
the  first,  but  this  time  she  was  confined  to  the  house  for  six 
months,  and  became  permanently  weak  and  unable  to  work.  A 
year  before  admission  she  noticed  a dragging  pain  in  the  left 
side  of  the  abdomen,  doubtless  associated  with  the  splenic 
enlargement.  She  noticed  the  abdomen  to  be  red  and  swollen  at 
this  time.  The  pain  passed  olf  and  did  not  recur. 

Five  weeks  before  admission  the  attack  commenced  for  which 
she  sought  admission  to  hospital.  It  commenced  with  intense 
headache,  dimness  of  vision,  more  marked  in  the  right  eye,  and 
vomiting  unassociated  with  food.  Occasionally  she  noticed  a 
little  blood  in  the  vomited  material.  She  lost  weight  consider- 
ably during  the  five  years  of  her  illness. 

On  admission  she  was  found  to  be  somewhat  emaciated ; her 
lips  were  cyanosed,  and  the  face  had  a dull,  leaden  flush,  with 
dilated  venules.  The  hands  and  feet  were  slightly  red.  The 
tongue  and  buccal  mucosa  were,  bright  red.  There  was  no  dropsy 
or  jaundice.  She  had  numerous  minute  bright-red  ntevoid 
elevations,  scattered  over  the  skin  of  the  trunk.  Her  skin  was 
dry.  Ho  enlarged  lymphatic  glands  could  be  detected  anywhere. 
The  heart  was  normal,  save  for  some  accentuation  of  the  aortic 
second  sound ; the  pulse  was  regular,  of  high  tension  and  with 
thickened  arterial  walls.  The  superficial  veins  of  the  abdomen 
were  markedly  dilated  and  tortuous.  The  spleen  was  markedly 
enlarged,  its  notched  border  extending  to  one  inch  on  the  left  of 
the  umbilicus,  the  lower  border  reaching  a level  two  inches  below 
the  umbilicus.  The  right  lobe  of  the  liver  was  also  markedly 
enlarged  and  palpable,  the  vertical  dulness  extending  from  the 
fifth  space  in  the  nipple  line  to  four  inches  below  the  costal 
margin.  There  Avas  no  ascites.  The  urine  had  a sp.  gr.  of  1024, 
was  high-coloured,  neutral  in  reaction,  loaded  with  albumen,  and 
microscopically  shoAved  granular,  hyaline,  and  cell  casts.  There 
Avas  double  optic  neuritis  Avith  retinal  hsemorrhages.  The  ner- 
vous svstem  at  that  time  Avas  otherAvise  normal.  There  Avas  no 
tenderness  of  any  of  the  long  or  flat  bones,  nor  any  joint  affection. 
The  blood  aatis  repeatedly  examined  by  Dr.  Hebb.  It  Avas  very 
dark  in  colour,  and  of  a auscous  consistence.  On  Octoberj23rd 
the  erythrocytes  Avere  found  to  number  8,750,000  and  the  leuco- 
cytes 24,000  per  cubic  mm.  (polymoi’phs  92  per  cent.,  large 
monomorphs  2 per  cent.,  small  mononioriAhs  6 per  cent.)  On 
October  28th  another  count  showed  the  red  cells  to  number 
10,333,000,  the  Avhites  23,400.  The  haemoglobin  Avas  130  per 
cent.  The  polymorphs  were  94  per  cent,  granular  (mostly  finely 
granular) , the  monomorphs  6 per  cent. 

The  patient  left  hospital  against  advice,  and  subsequently 
Avas  admitted  to  WandsAvorth  Infirmary,  Avhere  she  died  in  AjaiII, 
1904,  five  months  after  her  admission  to  Westminster. 
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Shortly  carter  she  left  Westminster  she  had  an  cattack  of  right 
hemiplegia,  with  aphasia,  apparently  due  to  cerebral  haimorrhage. 
She  gradiually  became  totally  liliiid  in  both  eves.  The  aphasia 
passed  off,  but  the  hemiplegia  persisted.  No 'autopsy  could  be 
obtained.  ‘ 

At  the  time  when  this  patient  was  under  my  observation  it 
was  obvious  that  her  case  corresponded  to  the  class  descrilied 
bji  Oslei  in  the  ‘American  Journal  of  the  Medical  Sciences’ 
(August,  1903,  p.  187).  In  connection  with  the  erythromelalgia 
which  has  been  noted  by  you  in  your  case,  my  patient  frequently 
obsei  ved  that  her  hands  and  feet  never  felt  cold,  and  they  were 
certainly  persistently  flushed. 

PuRVEs  Stewart. 


Dr.  Parkes  Weber,  in  reply,  said,  in  regcard  to  Dr.  Haldane’s 
recoinmendation  of  very  copious  bleeding,  tlnat  perhaps  several 
smaller  bleedings  might  be  as  effective  as  one  large  one,  and 
would  not  be  so  terrifying.  A single  small  bleeding  nnay  doubt- 
ess,  however,  be  ineffectual.  A few  hours  carter  one  small 
Iffeeding  in  a patient  (then  under  Dr.  Weber’s  care)  with 
chronic  cyanosis,  polycytluemia,  and  increased  viscosity  of  blood, 
proliably  partly  of  pulmonary  origin,  an  apparent  increase  in 
tJie  number  of  red  blood  corpuscles  was  oliserved-  that  is  to  say 
in  the  blood  from  pricking  the  finger  as  compared  with  the 
number  in  the  venesection  blood  of  a few  hours  previouslv  It 
seemed  to  be  almost  an  impossibility  to  measure  the  amount  of 
le  plasma  in  the  thick,  sticky  blood  of  extreme  cases  of  polv- 
cythamiia,  a great  part  of  the  plasma  remaining,  even  after 
hoiough  centrifugalisation,  in  the  interstices  between  the  red 
corpuscles.  In  regm-d  to  Dr.  Whiting’s  question,  the  enlarge- 
ment of  the  spleen  in  his  (Dr.  Weber’s)  previous  case  of  spleno- 
megalic  polycytlnemia,  which  was  examined  microscopically  was 
due  to  increase  in  the  ordinary  splenic  pulp,  cand  Largely,  he 
thought  to  engorgement  of  the  organ  with  blood.  He  conipared 
the  myeloid  transformation,  mentioned  by  Dr.  Whitino-,  in  the 
spleen  of  animals  rendered  amemic  liy  repeated  bleedim?s  to  the 
myeloid  change  found  in  the  spleen  from  a case  of  leukaiiamiia 
which  he  had  described  m the  ‘ Transactions  ’ of  the  Patholo<dcai 
Society  of  London  (1904,  vol.  Iv,  p.  287).  In  that  case  both 

^ ! fi  to  be  crammed  with 

eiythroblasts  and  other  cells  of  the  bone-marrow  kind  (the  liver 

containing  numbers  of  giant  cells),  whilst  the  relativU^  small 
numbei  of  these  bone-marrow  elements  present  in  the  circu 
lating  blood  during  life  made  it  probable  that  their  presence  in 
ch  gi  eat  abundance  in  the  spleen  and  liver  after  deSh  was  not 
merely  the  result  of  a metastasis  or  infiltration  of  these  ZTs 

from  the  bone-marrow,  but  was  to  be  regarded  as  repi^enW 
a lue  mjeloid  transformation  of  the  organs  in  question. 
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